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PART NAME ' PART KUMBER
VENDOR HAME YENDOR KUMBER
g LRU ‘ APU CONTROLLER ' MC201-0001~1008
= SUNDSTRAND 763831
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w EXTENDED DESCRIPTION OF PART UMDER ANALYSIS:
SAFETY MONITORING (ELECTRONIC CONTROL CIRCUIT)

a QUANTITY OF LIKE ITEMS: 4 .
FOUR CCHTROL CIRCUITS PER APU CONTROLLER, 1 CONTROLLER PER APU -
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REVISIONS 3 09/04/81 R
SUBSYSTEM: AUXTLIARY POWER UNIT (APU}

LRU tAPU COWTROLLER CRITICALITY OF THis
ITEM WAME: APU CONTROLLER FAILURE MCOE:1R?
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w FAILURE mODE:
PREMATURE DUTPUT (PREMATURELY PRODUCES SHUTDOWN STGNAL).

MISSTON PHASE:

FL PRELAUNCH

L3 LIFT-0FF

o JE-DRBIF

LS LANOIRG SAFING

m YERICLE/PAYLOAD/KIT EFFECTIVITY: 162 COLUMBIA
: 103 DISCOVERY
;104 AYLANTIS
: 105 ENDEAYOLR

a CAUSE:
CONTRCLLER INTERNAL PIECE-PART FAILURES (CHE FAILURE DURING L0.5
SELOMO START DELAY, OR TWO FAILJRES THEREAFTER), WIRE T0 WIRT FOWER
SKORT, WIRE TO GAOUND SHORT.

@ CRITICALITY 1/1 DURING IRTACT ABORT ONLY? YES
AdA ~BORT CONCE ARCUND

ATO ABORT 70 GRBIT
RTLS RETURN TO LAUNCH SITE
TAL TRANS ATLANTIC ASORT

----------------------------------------------------------------------------

REDUKOANCY SCREER A) PASS

|

(] B) PASS

B L) Pass
PASS/FAIL RATIOMALE:

a A)

a B)
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FAILURE MODES EFFECTS AMALYSIS {FMEA) -~ CRITICAL FAILURE MODE
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@ (A) SUBSYSTEHM:
POSSIBLE LOSS OF ONE APU AFTER ONE GROUND SHORT FAILURE. POSSIBLE
RESTART CAPABILITY WITH SAFETY CIRCUIT INMIBITED,

m (B) INTERFACING SUBSYSTEM(S):
POSSIBLE LOSS OF SHAFT POWER TO ONE HYDRAULIC PUMP.

a (C) NISSION:
ABCRT DECISION IS REQUIRED IF FAILLRE OCCURS PRIOR TO [NTRY COMMI™MEN™.

m (D) CREW, VEKICLE, AND ELEMENT(S):
O EFFECT UNTIL SECOND SYSTEM LOST. POSSIBLE LOSS OF VEHICLE IF TWO OF
THREE APUS ARE LOST. LOSS OF ONE APU DURING POWERED FLIGHT WILL RESULT
IN THE ASSOCIATED SSME GOING INTD HYDRAULIC LOCK-UP AND COULD RESULT [N
LOSS OF ORBIT CAPABILITY OR BE CATASTROPHIC (WITH ADOITIONAL SSME VALVE
FAILURE). (REF. FLIGHT RULE 10-13)

m (E) FUMCTIONAL CRITICALITY EFFECTS:
SIRGLE [NTEANAL CONTROLLER PIECE PART FAILURE CR SINGLE MPU FATLLRE
RESULTING IN OVERSPEED SIGNAL WILL CAUSE THIS FAILLRE MODE OURING FIRST
10.5 SEC OF APU START. THE APU MAY BE RESTARTED WITH TH SAFETY CIRCUIT
INHIBITED (USTNG INJECTOR COOLING IF NECESSARY) IF IT IS DETERMINED THE
QYERSPEED WAS 'FALSE'. FOLLOWING 10,5 SECONDS A STHGLF GROUND SHORT Or
THO INVERNAL CONTROLLER PIECZ PART OR MPU FAILURES RECUIRED.

-.l---—.--..-.-_---———-q-.---.—__—-.----.-.-__--—--—-..._-.—..,..._-_. ___________________________

----------------------------------------------------------------------------

a (A) DESIGN: .
FOUR SEFARATE SPEED CONTROL CIRCUITS FEZID INTD A PARALLEL/SERIES
COMBINATION OF VALVE DRIVER SWITCHES (FET). ELECTRICAL COMPONENTS ARE
REQUIRED TO BE QUALIFIED, PROPERLY DERATED, AND APFLIED FER MC201-0001,
PARAGRAPH 3.3.2.2, ELECTRICAL PARTS SELECTED FROM MFODD4-400 (OPPL) 8
PLUS.

CONFORMAL COATING PER SUNDSTRAND SPEC CP 17.32-01. CLEANLINESS PER
MADL10-201. CONTROLLER VIERATION DAMPED AT MOUNTING.

THE OPPL CALLS FOR GLASSIVATION FOR [MTEGRATED CIRCUIT OIE, SINGLE
SEAL FOR TANTALUM WET SLUG CAPACITORS, ETC. DERATING OF EEE FARTS I3
EXPANUED BEYOND THE SIMPLISTIC {75% x RATED) REQUIREMENTS OF THE
CONTRACT.
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. FAILURE MOJES EFFECTS ANALYSIS (FMEA} -~ CRITECAL FAILURE ;:0DE e
. NUMBER: 04-2-CONTLS-[M.12  STTices
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= (B) TEST:
CONTROLLER I3 FUNCTIDWALLY TESTED DURING ATP. CONTROLLER 1§ SUBJECTED
TO A¥T. CONMTRGLLER I5 THERMAL TESTED DURING ATP - PANGE 70 DEG F, 130
DEG F, 30 DEG F.

CONTROLLER [5 QUALLFIED FOR QAVT, EMI, THERMAL VACUUM (-85 DEG 7 TO 155
DEG F, 80 K FT FOR 10 CYCLES), HUMIOITY AND FLIGHT YIBRATION.

ALL EEE PARTS ARE SUBRJECTED TO SCREENTHG AMD BURN-IN TESTS 1O BETECT
FARGINAL PARTS AND TO CAUSE IWFANT MCARTALITY FALLLRES.

OMRSD: CONTROLLER/LCU TESTS ARE PERFORMED ON EACH CONTROLLER EVERY
FLOW OURING GROUND TURNARDUND TQ VERIFY ALL FOUR SAFETY CIRCUITS. 1IN
ADDITION, IT VERIFIES THAT THERE ARE NO GROUND SHGCRTS,

w (C) INSPECTION:
RECEIVING INSPECTION:- - -
VISUAL AND DIMENSIONAL [NSPECTIONS ARE PERFORMED ON ALL [NCOMING
PARTS.  MATER[AL ARD PROCESSES CERTIFICATIONS ARE VERIFIED.

CONTAMINATION CONTROL:
. CLEANLINESS 1S VERIFIED BY INSPECTION,

ASSEMELY /FINSTALLATION:
HANUFACTURTKG, ASSEMBLY, AND [NSTALLATION REQUIREMENTS ARE VERIFIED BY
INSPECTION,

CRITICAL PROCESSES:-
SULDERING TO NHB 5300,.4(3&) IS VERIFIED HY INSPECTICN.

TESTING:
TEST EQUIPMENT AND TOOL CALIBRATION ARE VERIFIED BY IWSPECTIDN, ATP I3
WITHESSED AND WERIFEED BY INSPECTION,

HANDLING/PACKAGING:
HANDLING, PACKAGING, STGRAGE, AND SHIPPING PROCEDURES ARE VERIFIED BY
INSPECTION,

a (D) FAILURE KISTORY:
NONE

w (£} OPERATIONAL USE:
LI5S OF ORE APU WILL RESULT IN SWITCHING TO HIGH SPEED AND INHIBIT OH
OTHER THO APUS GEPSNODING ON MISS[ON PEASE. PEAFORM HOT RESTART IN
[N4T31T MODE TO GAIN SECOND APU, [F DEEMED SAFE.
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RELIABILITY ENGINEERING: D. R, ATAPATTU
DESISM ENGIKEERING s 0. J. ZWICK
QUALLTY ENGINEERING : W. R. FIGGINS

NASA RELIABILITY : Eaar vk
HASA SUBSYSTEM MANAGER : /}

WASA QUALTTY ASSURANCE
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